The comprehensive effects of hyperlipidemia and hyperhomocysteinemia on pathogenesis of atherosclerosis and DNA hypomethylation in ApoE-/- mice.
Atherosclerosis (AS) is a disease induced by multiple factors, including genetic and environmental elements. The aim of the present study is to investigate the comprehensive effects of high cholesterol, high methionine diet, and apolipoprotein E deficiency (ApoE(-/-)) on the pathogenesis of AS. ApoE(-/-) mice were fed with high cholesterol and methionine diet for 15 weeks to induce hyperlipidemia and hyperhomocysteinemia. The methylation levels of genomic DNA (gDNA) and B1 repetitive elements in aortic tissues were measured by both methylation-dependent restriction analysis and nested methylation-specific polymerase chain reaction (PCR). Methylation sequence-bias pattern was assayed by DNA methyl-accepting capacity with restriction endonuclease digestion. The mRNA expression of DNA methyltransferase-1, 3 (DNMT1, 3) was detected by real-time PCR. The concentrations of S-adenosylmethionine (SAM) and S-adenosylhomocysteine (SAH) were determined by high-performance liquid chromatography. The results showed hypomethylation of gDNA and B1 repetitive elements. The mRNA expression of DNMT1 was reduced. The levels of SAM, SAH, and SAM/SAH ratio were increased. The atherosclerotic lesion areas strongly correlated with the risk factors. The distribution of DNA demethylation was preferred to non-CpG islands, which may suggest the major impact of hypomethylation on DNA integrity and genomic instability. Overall, our data unequivocally showed that the comprehensive role of high cholesterol, high methionine diet, and ApoE(-/-) is not uniformly consistent with the role of a single risk factor. The DNA methylation pattern in AS is quite complex and depends on genetic background and many involved risk factors.